While significant knowledge appears to be available on developmental water services (a term for service provision, to meet developmental objectives, with an emphasis on poor communities, in which a range of factors other than purely technical factors are addressed), there appears to be insufficient uptake of this knowledge (meaning the acquisition, comprehension and application in context) by technical professionals and decision-makers responsible for service provision, as evidenced by persistent service delivery backlogs and poor sustainability. This investigation developed and documented an exploratory methodology based primarily on in-depth interviews and a literature review which enabled the collection of evidence and development of a 'first pass' typology of knowledge, context and individual competencies with respect to developmental water services. This paper addresses the aspects of knowledge and context. Individual competencies are addressed in the companion paper (Part 2).
Introduction
Over the past decade or so in South Africa, there has been a fundamental change in the way in which services are provided, from an approach dominated by technical factors to one in which a range of factors other than purely technical factors are addressed. In this new approach, services are provided to meet developmental objectives, with an emphasis on poor communities. In the water field, a suggested term for this new approach is 'developmental water services'. This change has been acknowledged by the South African Water Research Commission (WRC) in its 2002 Knowledge Review, where it observed that '..the sector is in transformation', pointing to a 'shift in paradigm' as the challenges of integrating technical factors with other factors such as business aspects become more established (WRC, 2002) . This review went on to indicate that this is a relatively new field (specifically referring to Integrated Urban Water Management) and that human capacity is relatively low. The Development Bank of Southern Africa (DBSA) also identified the low human capacity in the sector and indicated that it intended '...to establish a knowledge institution [in the following] year with the aim of unlocking capacity of local municipalities '(Phasiwe, 2003) . However, experience with students in several formal tertiary level courses and experience with practitioners in the field suggests that while there is fairly significant knowledge available within the research community on the change 'from technical design to developmental service provision', there appears to be insufficient uptake of this knowledge by technical professionals and decision-makers responsible for service provision (Van Ryneveld and McCutcheon, 1997) . Knowledge uptake is defined here as 'the active acquisition of disseminated information, the comprehension of the information and the ability of practitioners to apply the information in the field'. Significant attention in recent years has been paid to the development of new organisational arrangements, policies, legislation and procedures for developmental water services. This exploratory investigation, by contrast, turned the attention to the uptake of knowledge by individual practitioners at the higher levels within the new service provision paradigm.
The investigation focused on the individual, and explored the uptake -meaning the acquisition, comprehension and application in context -of knowledge on developmental water services. Methodology, knowledge and context are addressed Proceeding from the initial definition of 'developmental water services' as 'the provision of water services to meet developmental objectives, with an emphasis on poor communities, in which a range of factors other than purely technical factors are addressed', a key finding of the investigation was the identification of a further major aspect of developmental water services as 'a combination of political and technical disciplines in a unified approach, consisting of: • Implementation of services on the ground carried out by technical professionals (in different fields such as engineering, health, housing, etc., often arranged institutionally into departments along those lines); • Decisions, trade-offs and resource allocations (within limited resources, to meet developmental objectives) carried out by politicians; ...and the institutionalisation of this, or translation into the bureaucracy'.
The interface between the individual technical disciplines (which are usually organised in departments, consisting of officials who are generally technical professionals) and the top political decision-making bodies was identified as a critical one. It is at this interface that the most critical communication -and decision-making -happens at local government level, and which has the most far-reaching ramifications in both directions in the organisation: towards the policy side in the one direction; and towards the implementation side in the other direction. Three illustrations of where this fits into the diagram of a typical institution and of key personnel within it are given as follows: A functional illustration of developmental water services, together with the interface as well as the positions of the individuals interviewed within this arrangement is given in Fig. 1 (see section for abbreviations of individuals interviewed). An organisational illustration of this same interface is given later in the paper in Fig. 4 , and a more detailed illustration of this interface within a typical departmental hierarchy is given in Fig. 7 .
Although this interface has been selected as the focus of this particular investigation, there is in fact a second interface with two components that was pointed out by the Technical Consultant who was interviewed, which is the interface between the bureaucracy and the community. The interface or link between the bureaucracy and the community is in fact a dual one:
• From the politicians to the community • From the officials to the community; each of which takes a slightly different form, and is illustrated in Fig. 2 .
Methodology
The sequence in which these components of knowledge, individual competencies and context were explored was as follows:
• The investigation started with a literature review of knowledge on developmental water services.
• This was followed by a literature review of individual competencies (addressed in detail in the companion paper (Part 2)). However, in investigating individual competencies, it was found that one could not make sense of these required individual competencies without also investigating the context in which the individual was operating.
• Investigation of individual competencies and the context in turn led back to a re-examination of the knowledgeraising questions as to whether it was appropriate to the context (and to the individual competencies).
Figure 3 Methodology: Sequence of components explored
The methodology consisted of 2 primary research strategies:
• A review of the literature on the topics of developmental water services provision; and knowledge uptake and related factors, both individually and in combination • In-Depth case studies in the form of interviews and interactions with 5 technical professionals and high-level decision-makers in the sector in urban/ peri-urban areas.
Two secondary research strategies were employed to support the primary research strategies:
• The in-depth case studies were preceded by observation of typical institutional arrangements and decision-making processes mainly in local government, which provided further insight into the nature of developmental water services, and enabled the researchers to identify and obtain is given in Fig. 1 (see Methodology for abbreviations of individuals interviewed). An organisational illustration of this same interface is given later in the paper in Fig. 3 , and a more detailed illustration of this interface within a typical departmental hierarchy is given in Fig. 6 .
FIGURE 1 Functional illustration of the context of developmental water services
Although this interface has been selected as the focus of this particular investigation, there is in fact a second interface with two components that was pointed out by the Technical Consultant who was interviewed, which is the
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access to the context within which individuals were operating, as well as to identify appropriate and representative individuals for the in-depth case studies.
• The in-depth case studies were then followed by an abbreviated postal/telephonic survey of knowledge uptake by technical professionals/decision-makers across the sector, including a further four individuals and consisting of about 10 to 15 questions, to obtain a slightly broader sample of views on the key issues identified within the in-depth case studies. In practice, the abbreviated survey tended towards a number of additional in-depth interviews -albeit abbreviated, and are not discussed further in this paper.
One does not (and cannot really) measure directly what knowledge is taken up by an individual in the sense of what is acquired and comprehended by the brain; nor is it particularly important. Rather, as evidence that knowledge has been taken up, one measures what the individual can do with that knowledge. Knowledge uptake is therefore demonstrated through competence. Knowledge must be visible and used in practice for it to be considered taken up by an individual. Consequently, knowledge uptake is best explored by considering those competencies that are observable in the decisions, discussions and actions of technical professionals and decision-makers. The methodology which has been developed in this study, which made significant use of in-depth case studies in the form of interviews and interactions with individual practitioners, is one which enables those observations to be made. It needs to be stressed that while this investigation was a comprehensive survey of knowledge, individual competencies and context for developmental water services, it has simply developed:
• An exploratory methodology (described in this section); • 'First pass' typology of knowledge, individual competencies and context (see companion paper (Part 2) for typology of individual competencies);
It did not provide detailed insight into the extent or severity of the characteristics identified (i.e. how widespread they were, or how severe they were). The number of interviews conducted (5 in-depth interviews, followed by a further 4 abbreviated postal/ telephonic surveys/interviews), represents too small a sample to assess either the extent or severity of the characteristics identified. The investigation did, however, translate the findings of this exploratory study into 2 questionnaires (used in the abbreviated postal/telephonic survey of knowledge uptake by technical professionals/decision-makers across the sector, described above as one of the secondary research strategies; included in the original research report). These questionnaires could be used on a larger sample in further research to ascertain the extent and severity of the characteristics identified. The emphasis of this exploratory investigation was on taking a fresh look at a long-standing and intractable problem, and on developing methodologies to do this. In keeping with this, the key characteristic of the in-depth open-ended interviews (which constituted the primary research strategy) is thatwithin the bounds of the objectives of the study, together with the four main topics, as described in detail below -they are interviewee-directed, and therefore very open-ended. This is critical particularly in the early stages of this exploratory research, because it allows the interviewee to indicate what the problems are and to raise matters that he/she feels are important. Otherwise the researchers are in danger of simply asking the interviewees to comment on predetermined lists, which is self-reinforcing. In contrast with in-depth open-ended interviews, focus groups are not common in this type of research, in that they are too directive. They are commonly used in marketing, to determine who likes a product and who doesn't. There are 2 types of focus groups:
• Groups where the participants don't talk to each other.
They are technology-assisted i.e. each participant has a plunger or button by which they register their responses to a range of questions.
• Groups where participants do talk to each other. These groups tend to operate like a jury, where the participants egg one another on, and very often where the view of a dominant personality can hold sway.
In both these cases, the participants are responding to questions posed by the facilitators. The agenda is therefore set by the facilitators, and the interview is not interviewee-directed. Another format that is commonly used in educational research is an ethnographic study, where the researcher walks on the job for an extended time (a week) and observes what is going on. This methodology may be utilised in further research.
Gaining access to the context and to the individuals
Gaining access to individuals for in-depth interview purposes was a progression rather than an event, which started long before any formal application for an interview, as follows:
• Initial contact or pre-approach phase: Before even making the approach, there needed to be some form of contact with the organisation -and, if possible, with the individualwhich required involvement by the researchers in a range of initiatives at a relatively high level over an extended period of time. Without this involvement, it would have been difficult to obtain access to the individuals for the interviews.
• Approach and appointment phase: Even following the initial contact or pre-approach phase, it did not generally prove possible to dive straight into a request for an in-depth interview. Such an approach needed to be made in 2 stages: -Verbal -or brief written request accompanied by brief supporting documentation -for an initial exploratory interview of 20 to 30 min; -If that was successful, then a more detailed request for an in-depth interview of 1 h or 1.5 h, with further supporting documentation
While we did settle on certain broad procedures, the methodology -and interview methodology -was constantly being developed and refined/adjusted through all the preparatory stages, and even through the interviews themselves. All contact, whether it translated into in-depth interviews or not, assisted in the development of the methodology, by allowing us to make the transition from passive observation to active interaction with individuals on our terms within the scope of the investigation. We encountered something of a 'chicken-and-egg' situation regarding the compilation of the interview questions: We really needed the opportunity to talk to people in an exploratory manner in order to see what topics we could explore in the interviews, and what the critical issues were; but we were in several instances asked to state exactly which questions we wanted to ask before we would be granted an interview.
It took considerable effort and patience to convert an initial contact into an in-depth interview, and overall, within the broad time frames of the research project, time spent gaining 
390
access to the context and to the individuals was substantial. Interestingly, those individuals who asked a large number of questions and required a large amount of explanatory information were those who in the end did not grant interviews. Those who granted interviews tended to do so with fewer questions asked. Some at high levels granted interviews readily; others had problems to fit us into their schedules; some made alternative arrangements for deputies to grant us interviews. The individuals interviewed were representative of a spectrum of positions across the interface between technical professionals and high-level decision-makers. And although representative of that spectrum, they did in fact come from a number of different organisations. For the record, there was a mix of race and gender; however to disclose further details may compromise the identities of the individuals. The five individuals interviewed for the in-depth case studies were as follows (see Fig. 1 for the position of these individuals within the functional arrangements; abbreviations in the figure, e.g. C = Councillor, refer to individuals interviewed):
In-depth interview methodology
In essence, the objective of the study was to understand better what the problems were confronting technical professionals and high-level decision-makers, and to make connections -if there were any to be made -between the problem in the global sense (i.e. we have made good progress in terms of policy etc.; we know quite a lot about water services; why then are we not performing better in terms of delivery, sustainability, etc.?) and the specifics of the problems that confronted the individuals. Furthermore, we were endeavouring to do it in such a manner as to get at the problem without 'getting at' the individual. By the time we started the in-depth interviews, we had adopted a parallel approach with respect to the objectives of the study, i.e. why we were there and what we wanted to get out of it. We gave a brief statement of:
• The problem in the global sense: i.e. 'we have made good progress in terms of policy etc.; we know quite a lot about water services; why then are we not performing better in terms of delivery, sustainability, etc.?' • The scope of the project: focus on knowledge uptakeincluding application and use; alternatively, 'how learning happens in practice'; focus on the individual not the organisation; technical professionals and decision-makers at the higher levels • A summary of early findings primarily of the two literature reviews • Some ground rules: confidentiality, i.e. we were not wanting to identify either specific organisations or specific individuals.
These matters were set out in detail in the supporting documentation which accompanied the request for interviews. Secondly, we identified 4 main topics for investigation:
• The roles and tasks that technical professionals and highlevel decision-makers actually perform • Characterisation of the decision-making process, including what decisions actually get taken, and the relationship of decision-making to detailed implementation
• Characterisation of the individuals currently performing these tasks, in terms of competencies and other characteristics that may affect the process e.g. learning style • Characterisation of disciplines operating at this level (primarily the distinction between technical professionalsnominally engineers -and politicians)
This focus did change somewhat as the interviews progressed and as topics started to emerge. We attempted to do 2 things: to direct the interview according to the particular strengths and possible contribution of the individual; and to cross-check topics that may have arisen in other interviews.
The interview took the form of a dialogue with questions tending to follow on from one another in a 'thread', so as to retain the flow of the dialogue. It did not consist simply of a list of predetermined questions. In practice, therefore, one had to think on one's feet, leaving topics out where the conversation took a different but useful direction, and introducing our own topics where the discussion moved within range. Our impression was that the interviewees were more apprehensive at the start of the interview, but eased up as the interview progressed. We were wanting to give the interviewees an opportunity to talk about the good things rather than the bad things. It was therefore not our intention to ask controversial questions. We did get a sense that having a structured opportunity to give an account of what they did was not something that the interviewees were accustomed to.
The format that emerged as being manageable/appropriate within the time available, which was more of a framework than a detailed format, and that we settled into, was as follows:
• Brief introduction to the research project (and preliminary findings of the literature reviews) • Opening question: 'What does your day-to-day job entail?' • A variety of topics that flowed from that • Formal questionnaire on the competency table, or 'tick-box time' • Brief questions giving pointers on learning style • Brief post-interview discussion, which often included a couple of extremely useful informal anecdotes and comments
We as interviewers were not interested in particular individuals. Questions were phrased as much as possible in generic terms, so that interviewees' answers referred to groups of several individuals and from different organisations and different spheres of government. While the views of individuals were obviously coloured by their experience of those with whom they worked, their experience -and particularly those of the support consultants -tended to be broader than any single organisation. While the politicians/officials and technical/nontechnical personnel expressed views of the other group, it was particularly useful to have the views of support consultants who could express opinions of both groups from a third party perspective (see Fig. 1 for the positions and perspectives of the various interviewees).
Interviews lasted 2 h each on average, ranging between about 1.75 h and 2.25 h. These interview durations in turn translated into transcribed lengths of between about 10 000 and 15 000 words each.
Analysis of the in-depth interviews and themes that emerged
It was surprising how difficult it was to read the transcribed text. It certainly provides very clear evidence that the 391 structure and style of verbal communication is quite different from that of written communication. Interviews that seemed perfectly coherent when spoken suddenly seemed to come across as Pidgin English when transcribed. Two different approaches were used to extract key findings from the in-depth interviews:
• Investigation of the context required a search for a pattern,
not knowing initially what one was searching for • With respect to the individual competencies, an initial framework compiled from the literature provided a good indication from the outset of what to search for; however, the key finding was what was missing from the initial framework, rather than what was there at the outset.
Both approaches are described in more detail below. With respect to the context, it was virtually impossible to recognise any pattern in the raw interview transcriptions. They had to be reduced to something more manageable, which was done as follows:
• List the thread of the discussion, by writing out the questions asked and prompting comments inserted, while ignoring for the moment the replies. That reduced each interview to about 20 questions/topics. • Extract key quotes from the interview transcripts, edit them -paraphrasing where the quotes were difficult to read -and reference them so that one could refer back to the original transcript.
Once that was done, the task was to read them over and over again, giving them short headings, rearranging them and looking for patterns. Finally, patterns did emerge, which were articulated and then checked against the transcripts again. Very significantly, we found again and again that, in terms of the context, the working of all facets of the bureaucracy was by far the major topic that was brought up. What was also particularly interesting was that the topic emerged from the detail. In other words, we discussed the specifics of what the problems were, and recorded those. It was only when we analysed those carefully and looked for patterns that the topic started to emerge. It was not something that was immediately recognisable from the detail. It was the single overarching topic emerging from the in-depth interviews that appeared to link the problem in the global sense (i.e. good progress in terms of policy and knowledge about water services, but less satisfactory delivery and sustainability) to the specifics of the problems that confronted the individuals. With respect to the individual competencies, an initial framework in the form of a draft competency table compiled from the literature provided a sound starting point. Key quotes from the in-depth interviews were coded and classified according to the draft competency table, and integrated with the literature in a draft report. Repeated interrogation of the in-depth interview text, the draft competency table and the literature produced the final competency table.
Knowledge: Review of the literature on developmental water services
One of the first tasks of the research was to carry out a brief review of the literature on developmental water services, which was carried out under 5 headings:
• Curricula of tertiary level institutions • Information and training materials • Booklists and bibliographies
• Organisations and websites • SA government policies and related documentation
The review appeared to confirm that there was fairly substantial and accessible (i.e. available on the Internet) information available on the topic.
Questions initially raised by the researchers as to why uptake of this knowledge had not taken place as well as one might have liked -as evidenced by service backlogs and poor sustainability -focused first on the identification and acquisition of the knowledge, including topics such as: access to the information, format of the information, cross-disciplinary nature of the information and workplace obstacles to sourcing the information. However, the investigation soon moved to the application of the knowledge within the required context, and to the appropriateness of the information to developmental water services. Something appeared to be missing. What it was, however, was not initially clear.
A first indication of what may be missing is articulated by Wooldridge and Cranko (1997: p.340) , who suggest that '...the state's core mission [is] to represent society's interests through the delivery of goods and services in a context of managing conflicting interests. The management of conflicting interests is not a neutral exercise, rather it is rooted in the promotion of the interests and values that constitute the particular mandate of the elected representatives in government.' [bold type added] . What is suggested is that the political discipline (which at the highest level in local government takes the form of the Mayoral Committee) plays the specific role in strategic decision-making of allocating resources and making trade-offs between the different technical disciplines -and appears to be what is missing from the conventional literature. This appears to be a reflection of the highly politicised nature of service provision in South Africa.
Nosich introduces the notion of a discipline. What is suggested here is that developmental water services is an agglomeration of a number of different disciplines. Each of these disciplines, e.g. engineering, environment, health, etc., operates to a greater or lesser degree as an independent 'silo'. Each of these disciplines operates with its own logic (Nosich, 2001: p.53 ). As Nosich describes it: 'There is, unfortunately, a common impression that a field is essentially a body of information....Practitioners in a field -at whatever level of education -do not simply possess information. Rather, they know how to use that information as well as the concepts that structure it.... A field or discipline embodies a way of thinking about the world, a way of solving problems and answering questions.... A good way to describe practitioners is to say that they have ownership of the logic of the field.' Nosich (2001: p.55) goes on to suggest that a way of getting at the logic of a field is by '... learning the vocabulary of the field, grasping the fundamental and powerful concepts of a field, and thinking in terms of the central questions of a field'.
Also following a 'critical thinking' approach, Elder and Paul (2002, p.8) give further insight into the difference between the technical and the political disciplines within developmental water services by introducing the notion of different types of question. While this requires further investigation in practice, it appears probable that the technical and political disciplines will tend to be characterised by different types of question: 'In approaching a question, it is useful to figure out what type it is. Is it a question with one definitive answer? Is it a question that calls for a subjective choice? Or does the question require us to consider competing answers?': 
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• Questions of procedure (settled by facts, by definition, or both) i.e. 'one system' • Questions of preference (as many answers as there are different human preferences) i.e. 'no system' • Questions of judgement (questions requiring reasoning, but with more than one arguable answer) i.e. 'conflicting systems'
Technical considerations are generally 'one system' questions. Political considerations are generally 'conflicting systems' questions.
Combining the three ideas of trade-offs; disciplines; and different types of question... yields a more accurate description of the concept of developmental water services within the local authority consisting of an agglomeration of different disciplines -both political and technical; with the technical disciplines focusing on implementation, and the political discipline focusing on making decisions and trade-offs and allocating resources between the different technical disciplines to achieve policy objectives.
Disciplines alone, however, do not give the complete picture. What makes it much more significant is that the arrangements are strictly formalised within the workings of the bureaucracy. Wooldridge and Cranko (1997: p. 338 ) go on further to describe the workings of bureaucracies like local government from the policy end towards the implementation end as follows: 'Rational bureaucratic administrations close off the space for flexibility and innovation within administrations, through the use of regulatory mechanisms. At the micro-level officials and front-line workers are tied down by narrowly defined job descriptions, and interactions between politicians, officials, management, and front-line workers are regulated by the rigid hierarchy, staff codes and regulations. Similarly, at the macro-level the ultra vires principle limits the scope of what can be done, and therefore the administration may only act in terms of the confines of the competencies as described by law.'
Context: Observing the institutional arrangements and decision-making process
As described in the Methodology section, the in-depth case studies were preceded by observation of typical institutional arrangements and decision-making processes -mainly in local government, which provided further insight into the nature of developmental water services; and enabled the researchers to identify and obtain access to the context within which individuals were operating, as well as to appropriate and representative individuals for the in-depth case studies.
The case of the City of Johannesburg is used by way of illustration. It should be stressed at this point that while the City of Johannesburg is used as illustrative of typical institutional arrangements and decision-making processes, the individuals interviewed in the in-depth case studies in fact came from a range of organisations, and no link between the individuals interviewed and the City of Johannesburg should therefore be inferred. The institutional arrangements for water services in the City of Johannesburg are described in Fig. 4 as illustrative of a local government bureaucracy. While the arrangements are more complex than would be encountered in a typical South African local authority, they do nevertheless provide an illustration of the 'organisational' context of developmental water services in its more complex form. Figure 4 should be compared with Fig. 1 , which is an illustration of the 'functional' context of developmental water services'. Figures  1, 4 and 7 should be compared with one another for an illustration of the 'interface' between policy/decision-makers and technical professionals.
It should be noted that the governance structures and institutional arrangements of the City of Johannesburg as described here, including the committee structure, contractual arrangements, decision-making model at mayoral level, etc., have all recently undergone a process of review and change, The entity termed 'City of Johannesburg' is the core local authority body, consisting of a Mayoral Committee, which is the main decision-making body of the local authority, and to whom a number of departments within the City report, e.g. housing, health, planning, environment etc. The Mayoral Committee is probably the key point of interaction between politicians and technical professionals.
For the provision of water services, the City has chosen to set up a proprietary limited company, Johannesburg Water (JW), in which the City is the full shareholder. All water services-related assets of the City were transferred to Johannesburg Water -as were a large proportion of City personnel involved in water services. The relationship between the City and Johannesburg Water is governed by a Service Delivery Agreement (SDA) or contract. The contract, in turn, is regulated by the Contract Management Unit (CMU) of the City. The Shareholder Unit (SHU) appoints the Johannesburg Water Board and is responsible for ensuring that the City's interests as shareholder in Johannesburg Water are looked after.
While the portfolio of Water Services Authority (WSA) Manager has been assigned to the Executive Director: Development Planning, Transportation and Environment (ED: DPTE), the actual WSA functions are carried out jointly by DPTE and CMU (with certain functions carried out by SHU as well).
In addition to this, Johannesburg Water has entered into a contract with a management contractor, JOWAM, to manage JW and build capacity for a limited period (provisionally for 5 years, from 2001 to early 2006).
From a decision-making point of view, the City of Johannesburg is both big and complex. Although the Mayoral 
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Committee is the primary seat of decision-making, many of the decisions are confined to at least some degree by the prior contractual arrangements between the various entities in the City. The City can, of course, choose to override these contractual agreements. However, there is invariably a financial cost attached to such an action. Other than to focus attention on the Mayoral Committee (and to a lesser degree, on other policy-setting bodies or instruments), the institutional arrangements do not really shed much light on the actual decision-making process. That is better described by the reporting lines of the various committees up to final decision-making at the Mayoral Committee, which are presented diagrammatically in Fig. 5 with explanation following.
The Infrastructure Co-Ordinating Committee (ICC) is the most senior committee made up of officials (as distinct from politicians) that prioritises and co-ordinates any infrastructural development initiatives in the City from the perspective of officials (which include most of the infrastructure-related technical professionals in the City). City departments such as planning and housing are represented on this committee, as are the utilities such as Johannesburg Water.
Once an agreed view of officials has been obtained from the ICC, a report is submitted to the Infrastructure and Services Subcommittee (ISS), with accompanying presentation. This committee is attended by both officials and politicians. It is a first opportunity for the politicians to have sight of any issues before it gets to the Mayoral Committee. Once a report has been passed by the ISS, it tends to have a smooth ride through Mayoral Committee.
The role of the Section 80 Committees is slightly different. They are portfolio committees, attended by councillors from the full spectrum of political parties. Discussion therefore appears to be characterised more by party-political sensitivities than the ISS.
The Mayoral Committee -as indicated earlier -is the top decision-making body of the City. The committee usually has a substantial agenda. Documentation is substantial (a 'telephone directory-sized' pile of reports); and time for presentation and discussion is limited. Time for presentation and discussion is relatively short for all committees: typically 15 to 20 min of presentation, followed by 10 to 15 min of discussion. Usually the more senior the committee, the tighter the time, and the more diverse is the audience. The major conclusion from observing typical institutional arrangements and decision-making processes is the critical importance of the Mayoral Committee/Executive Mayor in decision-making for developmental water services. Although the specific institutional arrangements of the City of Johannesburg -specifically the setting up of a separate WSP in the form of Johannesburg Water -are somewhat unusual by South African practice, the key position of the Mayoral Committee/ Executive Mayor is typical of other local authority arrangements.
Context: Detailed analysis of in-depth interviews
In analysing the comments from the in-depth interviews from the perspective of the context within which individuals are operating, the three components of developmental water services identified earlier in the study emerged as overwhelmingly dominant, namely:
• Implementation of services on the ground carried out by technical professionals (in different fields such as engineering, health, housing, etc., often arranged institutionally into departments along those lines) • Trade-offs and resource allocations carried out by politicians • The institutionalisation of this, or translation into the bureaucracy Virtually all comments from the in-depth interviews relating to the context within which individuals were operating could be grouped into two (or possibly three) main categories:
• Interactions across the interface between politicians and officials/technical professionals -nominally 'down the hierarchy'; • The making of trade-offs and key decisions of principle, requiring prioritisation between different projects and different departments -nominally 'across the hierarchy'.
...and a third category of characteristics which applied to both categories:
• Characteristics and requirements (applying both down and across the hierarchy)
One further minor category of 'external requirements/constraints' could be added, but is really too small to be significant.
Figure 6 Diagrammatic representation of 'down' and 'across' the hierarchy
In each case, comments related to the particular function as well as to the institutionalisation of these or translation into the bureaucracy. The above diagram depicts the local authority -consisting of officials and politicians within a hierarchy -interacting with the community in the provision of services, indicating the interactions 'down and across the hierarchy'. Virtually all of the above examples are divergent problems in a technical context. They are policy and planning problems, but are not (in the first instance) spatial planning problems. Nevertheless, if one does not understand the technical implications of these problems, then one is equally in trouble. Many of the problems that now confront a local authority or service provider are planning and technical problems intertwined. In most conventional civil engineering projects, the planning precedes the engineering in a fairly sequential manner. It seems that in services provision, there is a much closer ongoing interaction between the planning and the engineering. The day-to-day issues raised by the Councillor are not resolved once-off before proceeding to service delivery. They arise, unfold and are resolved in the course of a service delivery programme. They have implications for the technical work, but are not generally in themselves problems that can be resolved by technical means -or by technical means alone.
Another example of a practical problem illustrating the difficulty of translating policy into delivery and abstract into concrete was given by the Councillor. It was a case where several hundred people had illegally invaded land, but nevertheless have the right of access to water and sanitation:
'...if you want to be legalistic about it, they are illegal, but that does not take away their right to have access to water and sanitation. ... It is a very complex thing. It's a very practical thing'.
-Councillor
The point is made that there is significant complexity in the specifics of these issues as encountered on the ground. One generally tries to deal with the complexity on the ground by making in-principle decisions. But to translate the general into the specific on the ground, and to translate the specifics of what is happening on the ground back into general terms is extremely difficult.
The different responsibilities of technical and non-technical personnel were raised by the Social Consultant, with particular reference to ward councillors:
'You get a sense that they ..
. have got a grasp of what this
project is all about [and] what it is supposed to deliver. In terms of your technicalities you leave that to your engineers or your technical team...They can [take] you to task if you try and give them something that is not in line with what they are supposed to be getting. ... I can tell you they are ...sharp. Where they get that sharpness from, I don't know.' -Social Consultant
What he also points out is that while the ward councillor may not be strong technically, he nevertheless has a good understanding of what he wants -presumably in general terms -and knows when he is not getting it. Two key procedures are used to work these processes into the bureaucracy. The first is delegation of authority:
'Councils are strong on delegations, and what is delegated from Council level down... There are layers of delegation, and you have to get that right. Any organisation has that and you tend to find that in formal organisations, while everyone says that they all work well -and they all dothey end up fighting about those things they haven't clarified. You have to clarify certain matters.' -Senior Manager Delegation of authority is generally accompanied by reporting back in return on what has been delegated, which has its own difficulties: '...a lot of time is being sucked away from your job in this kind of organisational bureaucracy. It is dysfunctional reporting. It hasn't been streamlined enough. It hasn't been made simple enough....If you do this stuff, it drives you nuts, like doing ten tax forms simultaneously.' -Senior Manager
Lack of delegation of authority -or politicians trying to micromanage the detailed implementation can also pose difficulties: 
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'I think without trying to manage the politicians, they will manage you, and when I say they will manage you, they try and manage your [capital expenditure] programme in a way that has no engineering or service delivery logic. They will basically say 'But why haven't we got more money spent in that area?'. That is the essence of their view of life. '...That ward there, you haven't spent money. Where is the pipe?...' and from that point of view, there hasn't been activity. There hasn't been soil turned. 'So where is someone employed? I haven't been able to cut a ribbon.' etc. You have to try and get them out of that detail.' -Senior Manager Budget allocations and control of the budget is a critical aspect that accompanies delegation of authority. One of the ways that authority is delegated is in terms of the size of a single order that can be authorised. A fairly long discussion followed with the Technical Manager, explaining the levels of authorisation: 'There is a certain threshold [of the order of R100 000] for a single order, above which an order has to be authorised by the executive. It is unusual for that to be exceeded unless it is a capital expenditure item, or unless it is a large occasional order of a routine item e.g. chemicals.' [Paraphrased:] The point was also made that circumstances do arise where significant over-budget expenditure may be required on a particular item. When that happens, one will have to cut the budget somewhere else and cross-subsidise. One cannot simply overrun the budget.
-Technical Manager
The Technical Manager explained the matter further as follows: 'When you don't fundamentally understand how you set up that budget in the first place, when things go wrong and your budgets start overrunning, you are clueless as to what is happening. So that's really important to understand that.' -Technical Manager
The comments are significant from two points of view: Firstly, budgetary control is critical; and secondly, things often don't go exactly as planned, and need adjustment.
Category#2: The making of trade-offs and key decisions of principle, requiring prioritisation between different projects and different departments -nominally 'across the hierarchy'
Within Category#2, there appeared to be three main themes:
• Conflicting objectives • Trade-offs and prioritisation within limited resources • Risk and mitigation of risk
The issue of limited resources was well described by the Social Consultant: 'Everyone would want to be in this first-world economy, where if you feel like having five bathrooms you can do that if you can afford to do that, but the limiting factor now is around the resources that you have got, even [if] you have got the facilities within your neighbourhood, because there are issues around the payment for that.' -Social Consultant
Because of limited resources, it is not possible to achieve everything all at once. Prioritisation is obligatory. In several instances (particularly in instances described by the Senior Manager and Technical Consultant) a common feature was that the individual had in the pursuit of their own responsibilities selected particular high-profile initiatives for priority attention, and had then focussed significant effort in these initiatives. The Councillor was very aware of the need for trade-offs and prioritisation within limited resources, using the term 'schizophrenic' to describe the tension between wanting services to be delivered to an acceptable standard on the one hand, and wanting the delivery to be financially sustainable on the other. On the effectiveness of politicians in making these tradeoffs, the Senior Manager commented as follows:
'Politicians don't understand trade-offs easily. They want it all. They are wonderful people. They want the wife and four girlfriends all at once on the same budget.' -Senior Manager
But the difficulty of doing this was described in some detail by the Councillor. He described the process of establishing a political position and getting community acceptance on a difficult issue, and explained well the difficulty of establishing such a position when views are not uniform: You move on. You engage with others and eventually get to a point where you fix on a position and it gets through; and it does not end there. You must be accountable. You must be able to prove that it is working, and if it is not working it is your neck on the block. The party wants the assurance that -yes, we support you, but -if this thing explodes, you carry the can. Practically, that is how these decisions are taken, because I would be lying to you if I would say that we are all happy and all behind it. There is not such a thing.' -Councillor
The Social Consultant described in some detail the difficulty of establishing community priorities as follows:
[Paraphrased:] In the IDP processes, communities will come up with a shopping list of what they want. The Council will then have a certain amount of money and will have to cut the list to fit the budget. The choice of projects within the list is generally made by the Council with reference to total funding available together with rules laying down what can be done with funds from different sources. When services or projects are actually delivered, communities often comment that the particular service or project is not their priority, but they will have it anyway otherwise they won't get anything in the next allocation. A second problem is that a politician may visit an area on a tour and make a comment that he would like to see something in particular (e.g. a settlement with the full range of services and amenities). The official then responds to the politi- What the Social Consultant also pointed out was that the various procedures were strict, and that one was not at liberty to bypass them:
] If unforeseen circumstances arise on a contract that requires additional budget, officials on the ground may feel that the best option for the sake of continuity is to let the existing contractor continue with an increased budget. However, there may be different views in the Council. Council may prefer to have another contractor doing that, because they want to empower or involve new contractors. Resolving these different views on a contract can cause a lot of delays. Officials on the ground have been fired for breaking the Code of Conduct if they go ahead and increase the budget without approval from Council. Sometimes Council will support increasing the budget, and other times they won't. You don't know which it will be..... Because one is at the project level and one wants the project to succeed, one tries to make a plan to ensure that it succeeds. But with your senior officials or head of department, as much as they want the product, they have got these systems that they need to follow, and they have got to account for their actions if things go wrong. You can't say that your official did something that you were not aware of. You have got to take the rap. -Social Consultant
From this example, it appears that the decision-making authority is being held right at the top of the organisation, with very little delegation to officials lower down. The bureaucracy appears cumbersome in itself. Nevertheless the situation appears to be exacerbated by the absence (or low representation) from the decision-making sections of the hierarchy of people with technical skills: '...within that environment that I have described as a department [see Fig.7 Linked to the issue of competence at different levels of the hierarchy, the issue of race was also raised by two of the interviewees -one white and one black. The matter is undoubtedly complex. Nevertheless, both indicated that it was problematic where matters of race overrode matters of experience in allocation of positions of authority.
Conclusions
• The investigation developed and documented an exploratory methodology based primarily on in-depth interviews and a literature review which enabled the collection of evidence and development of a 'first pass' typology of knowledge, context and individual competencies with respect to developmental water services • With respect to knowledge, the investigation found that while there is a lot of information readily available in the sector on the provision of water services to meet developmental objectives, what appears to be weak or missing is information on how to apply this information in context • With respect to context, the investigation established a simple preliminary framework which described the combination of political and technical disciplines in a unified approach, and the translation of this into the bureaucracy • On the evidence of the in-depth interviews, the contextual aspects of developmental water services, described by the above framework -and, in particular, the workings of the bureaucracy -would appear to constitute the major challenge facing high-level technical professionals and decision-makers in the provision and sustainability of water services • More generally, the investigation established that for effective provision of water services within a developmental context, there is a close relationship between the three components of knowledge, context and individual competencies; and that it is difficult to address any one of the 3 components without reference to the other two.
